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[Plagren and tsbles referred to herein are arpended./

Thyeical geograpuical processes sid phenomena of interest to the.
enginees, which erice with the interference of man in natural conditions.
Lave vecsived thae designation "emgineering-geological® {(G. F. Kemenskiy) ;
thegs and natural physical geograpbical procesess re cxtromoly diversified..

Kemenskiy (1936) gives o.very incomplete liet of them. In his oplniom,
they comprice the rollowing:

N ‘ : (1) Sinking and doformaticn of vocks under the offect of tho weight of
- : siruciures. (2) Sago of lmesy-1lke rocks under influemce of mofstening il
R _ i wrass. (3) landslide phsnomena. ()} Dofarmation under influence of the
s ) 3 lsaching end waghing out of mizeral particles from rock etrata; kerst phoncm-
: ’ : ena; puffosslon; and filtration deformaiions. - (5) Fhonomsun of quickoands.
{0) Deturmation under the influence of cougealment, chasrs. 7} Defoamation
of rock messes undsr the Influshco of mowavein prosmure. (&) Prucesses of
s1lting of reservoirs. (9) Brosicn of benXe of reservoira, snd processes of
famaticn of books wnder the offect of now conditions Trought abat by giruc-
.tures with the aid of water.

" ’ A certain eystematization of thees yroceseos and phenomomu roy be found
. - in the work of Academician F. P. Saverenskiy (1937). All physical geographi-
cal phencmeos having enginsering jmportance ere broken dova by him into the
following categorias: .

. A. FPrenomens connected with the action of surface waters (ccoanas,
iakey, rivers, cenals) L o

: 1. The vwashing sway of bante end their collapse (merine and flu-
vial sbrasion)
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2. Erosion of slopes (~avines)

'3 Flood watars which ef@ds ”lan‘d\von\qéndd:ad Bills (Hbape) " ET I
B. Fiencmens vomnected with tke action of eurface and undergrouwnd vaters
'h. Swamps
5. Sage
6. Earst phenomens

R ‘ . C. Thenarena connected with the e.ction of underground and euri‘aue waters
! on slopes.

T. landalides

D. Fhenomena comnected with tho action of underground waters
8. suffossion . :
9. Quicksands

E. TFhenomema comacted with thes action. of wind

. 10. Scattering snd drifting

-F. Fhenomsna comnacted vith the f'reezing end thaving of grouwnd . .  ,\ ' - B
11. Freezing of soil :
12. Permafrost and its menifestotions :

6. FPhenamona comneoted with internal forees in rocks

: 15. Binking, compression, aud swelling:

YR l B. Fhenomena conmeoted with internal forces of the earth

o : 4. Selemic phemomena - Lo L e i

S ' I. Pheoosens comiectsd vith the activity of man o AT

15. Burfece end mde:rgronnd doformations due to deop aertificiel
mﬂu-younﬂ vorkings .

: The wopond slosuification 1s the firat and only attempt at a dofinfie g
aystamacisation of phenomena haviiyg engineering importasnce. In thie lies i B e -

the ma.t gervico of Savarenskiy. At the present time, however, 1% cannot EETRRE

i satisfy us. Tirst of all, it muet be noted that it 1z incomplett. The given ‘

i achems doos not refloct all physicel guographical prencmena, and the liet of

i arocesses vhich have impartance for the engimeer is noyt complets.

; In addi i0n, the d4ivision of physical geological phencmaene into categorios
i 1s not precise. .mw.:;, the category of "surface vwaters" includes the

: activity of floving waters, of pluvial waters, and of etending waters, whoso

{ mechenima, resulte, and phencusna cauced arv very different, as well as the

; place of their manifestaticn {climatic gones). :

: It 4o hardly possible to distinguich the action of surface and under- ' o 5
NEe !, gromd waters on elopes, vith which Savarenzkiy comnoctr landalides. Surface
: wators on g 6lope where isndalides appes: may eithser act in the forx of a
cammon washout or appea.’ as eroaionel actiom. For the most part. howsver, the
-2 -
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influence of gurface vetars an lsndelides will be evident in the undercwtting of . . . . .

50X1-HUM

"'a elope, he eaturation of Tocks with water, stc.

Lack of preoision ia the definition of physical geographicnl phemanena is
8180 evident In his "phenocumsns connected with the freozing and thawing of ground.®

The subhieadings in Savarenskiy's adove-mentloned cutline rovoks & number of
doubts and questions, for example, the phonomena of quicksanda, pormafroct, and
othare . g : e,

Thug, the gcheme under consideration requires supplemsntation and cerrection: N
The principle om which it ioc based--the cluasification of phyaical geographicsl -
phenomena according o the kind of process--seems to up abasolutely correct. By ‘
disgsecting this scheme and supplementing it, 1t ie poseible to obtain o clageifi.
cation on a correot gemetic foundation.

All tho enumerated obscurities and a certsin lack of weocieion of the given
grouping of phencmens, 1t seems to ue, arise as a result of a general 1anck of
development of the problem of tho classificaticn of rbysicel gosgraphical processes.
Therefore, we must firpt examine tho problam of the definition of physiocal guo-.
@aphiocal processes, and acquaint curselves with their exioting clesaificationo.

-It must be naid immediately that in our country tho aituation in rogerd to

‘this prodblem ic far from favorable. A apeciel article by the author, in which
. & genstle classification of exogenour physical gecgraphical processes i wroposed,

15 davoted to a comsideration of these yroblams. However, for building up e
olaspification of phyeical geographical procesess which nave. enginearing impor.

tance, 1t 18 necessary to toke inio consideration not only exogsnovs phonomena S
but also endogenous [ocesses, and the category of processes which we have desig-" i’
nated "endolithogenous“; in a number of cesss the latter have a trcmendous en-. Y
glneering iuportence. Thsy includs such mrocesses as are connected vith the
rocks themselves, and with the inteinal forces in them (molecular energy). :
These mrocessges are frequeutly detormined by ohangee in the physicel ant phyeico-
chemical canposition of rocke and their chmacter, frequen*ly under the diverse . - R
action of ground end surface vaters. Thege mocesses were originglly distinguisbed .+
by Savorenakiy, end they may be found in his ¢lagsification. However, they aro . -
understood by him in a coneidersbly narrower sense. We commect with theso PR
mrocessue the phenamena of asinking, swelling, ehrinkeges » 8ags, quickeards, end v i
others, vhich owe their appemrance to the intwrnal properties of tho rocks them-. . [
selves. They are all comnocted with definite conditions of appearance exd ievolvo. . ..
changes in the morphology and structure of ths roek itself. L

A8 1t 1e vell known, any rock ia characterized by a dofinite camplex of )
thermodynamic and physicochemical conditions of formation and exiotence. We .
consider that endolithogenous processer ars comnscted with pher.rmena occurricg :
under normal thermodynsmic comditicns. Thie aharply distinguishes tham from
those which oceer in rocks under ccnditioms of high temporatvres and precsuwrcs.

The rock is 1n equilidrium witk the suwrrounding medium--in ito fleld of otadility
(Feremen). But with the modification of theso comditions the mobile oquilitrimm

" is upeet, and the rock begins © change in search of a new equilibriim.

Changes of the systea:  The rock plus the surromnding medfwm tepde to cock
a condition with the least rese~ves of free energy (Fersman). Endoldthogenous
proceesas occiur especially emergetically in the .surface portions of the ltho- -
ephare in a rone of wsathering, which roprescnts the cartox of woathering vhere
the procasoes of chemicsl and mechanicel deptruction of the rocks reach a
maxSmun dsvelopment. Under these conditicns Tinely disperced rocke, characterized
by their sdility to chenge their physical casposition dopending on the surrounding
mndlum. are farmnd. Electrical chargge sre farmed on the surface of a division of
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tuo pheses of these rocks; this .umy aleo influemce 'i;he 'com'-se of the processes
within the rocks (Priklonskiy, 1943 ), .

All the phencmena emumerated sbove, which we coonsct with endolithogenous i
processes, ere not developed under the influénce of molscular cmergy in pure
. form slons. Insemuch as they appeer in the surface porticns of ths lithosphere,
i the influence of another form of enorgy ia also evident on their oporatione-
’ that of the eun, which determines a diverse complex of vericus physical ané
physicochemical phenemena end rocesses.

In addition, 1% may be eald that the exogenone processes therpelves are
accompenied to a congiderable degrec by parallel endolithogenous procesges. .
Tn g number of cases, 1% moy be comsidered that the latter are even tho csuse
of the devslomment of certain oxogencus physical geqraftical phenomena, for -
oxample, certain verleties of landglides, oto.

The igolation of a nev category of ¢éndolithogenous proceeges, which we
seperate from exogencus and endogenous, mat, it seems to ue, contribute to
o more procige understanding of the nature of verious physical geographicel
phenomena. These three categoriee of processes aleo define all those phencmeng
which are importent from a practical standpoint. ) : L

Summarizing the ebove, we may depict the correlations of these processes
in Diegrem 1, showing categories of phyeical geographical processes end the
Porma of energy vhich dstermine thom. . : .

An attempt at icolating the indicated categorios of processes was also
made by Savarenskiy, in whose acheme ihese procesmes are reflacted {20e cat-
1ine ebove). Of tho endogenous phencmsna, however, he took account enly of ... o iw.i
the seimmic anes; and in rogerd to the phenomene comnected with the internal - L
forces of the rock, he limited himgelf to an oxamination of oinking, cam- AR
presaion, and ewslling. It is not difficult to show that e mumber of other. . -..'°
phenanena connecte? with these categories of procosses also have great S gt T
enginssring impartance. In this respect cur classification 1s e further . . [/
devnlomment of <l cne proposed by Saverenckiy. Ey

L SRR ' Another jrinciple may bo noted which, it sesme to as, must be kopt in .
IR mind vhen building up a classification: o cslonlation of zonality insthe ;. R
nanifestation of e nwaber of procesees. . : . PRI

Actually, thr comnsction between the processes of denudation and olimale .- AR
may to oaeily illuatrated by Diagrem 2. Examining 1%, ote may see that each '
of the processes had its maximumm of development only under sbsolutely definite :
olimatic conditians. For example, glaciel phenomuna ere clearly manifested cnly
under conditions of a nival clinate; the ection of the vind is manifested in
an arid climate, ets. . . .

In the manifestation cf procecses, however, factors other then clirate
also play a rols, such as vegstation. The latter influences the Intanalty of
the processes comooted vith the action of flowing vaters: erosion. Zen:lity
19 2lso clearly msnifegted ia the procespes of weathering (R. D. Gliaka, 1Y31).
In eddition to latitndinal zobality, the seme jrocesaes sre aleo subject to ...
varticsl zomality, which may bo clewrly ssceu from Diagram 2.

Among tho proconses deing caneidered, ’11.: soens posaidlo to ;!isfinsuiah
those vhich are not gubject to the lsv of zonality and froam thie standpoint
-they sre intrazonel and agonal.

the ddstribution of various groups of processes from this RIRT
atendpoint, it is poasidls tn eetedlish a definite regulerity. Among S
exogmous (rocesses the following will belong to the zcnal cnes: those

comnscted with the activity o° procesees of wecathering, of ice, of wing, of

pluvial and molted.aucu waters,-and cf flovwing waters. e

-h .
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Azonal exogenous processes are represented by gravitetimal epes, vhich . \
must manifest themselves mogt ensrgetically in strongly dissected loecalities . b e ‘

 and wountainous reglons; end by processep conmected with the activity of wind,
- man, aod standing and underground watere. :

All endogenous processes are subject to rules snd zonality of a cam-
" DPlotely different order, comnscted with the peculiarities of camposition and
) atructure of the crust, and primarily uith the distribution of such of ite
elemants as platform end folded zones ; regione of pisdmont depressians, and
othera, . Fram the stendpoint of climatic zomality they all will bolemg to the o
' gwoup of azemal procosass. o

Tho last group--thati of endolithogenous procesges--has as yot been atudied
very little. The development or zonality in their appearance (zouality connect-
¢ 6 with climstic factors) is o matter of the future. Howevar, 1% is siready

- ' clear to us now that phencmena may he distinguiehed emong them, both.subject
; to zonality and azonaiity.

Such 1@ the gemeral outline of our classificaticn of various phyeical
: . geographieal processes having engingering impartance. Xxprsseing it in detail,
. v6 may distinguish a namber of phenamema &nd rocessss with which both the

: engineer snd the practical builder must zeckon. ‘

The folloving zanel exogenous rocesies bolang to such phencmens:

1. Those commscted with processag of woathering: (a) eluvisl foraation,
and (b) freegzing snd thawing.

2. Those commscted with the activity of ice which forms with seaccnal
fluctuations of temperature (from surfaco end underground vaters): (a) chaems,
1(,” lsym of 1cs and ics-covered hills, and ¢) fluvial ice (gurfaco and :

ottom;. )

3. Those comected with the activity of wind: (a) the phonamenon of
soattering and &rifving, and (b) enovarifis. :

4. Those cmma'vith the activity of pluvial and mlﬂ@-m'vater'e: :
(a) washout (erosien of soila), end (b) aolifluction.

5. Those comnected with the activity of floving vaters: (a) ‘ @couring,” “'..
{b) the formation of rervines end the erosion of ulopes, end {¢) flood waters
- which erods tand on flenuded hills. : e e

6. Those conmected with the activity of standing vaters: owamps and
lakes. .

106 Intrazonsl and asonal excgenous mrotueses of interest to the enginoer
i 1ude:

1. 7heumenia commected with the manifentation of gravitutional proceasoé:
i (a) cave-ins and rock dobris, (b) avalanchos, snd {c) landelides.

< . o ) _ 2. Fhenawena of hrifting end scattering, caveed dy the .acifon of .ihe wind..

“t
’

3. Various artificial effects snd defarmation duo to the activity of mer.
’ 4. Thenamena connected vith ths action of etandlng vaters: (a) scouring
i : (abrasim), (b) inumlation, sudsurface inundation, and svamping, end (¢) ailt-
. : : ing of reservoirs. :
5. Pipally, phenomena connscted with the activity of undergromd waters:
(e) euffossion snd £iltration deformation, (b) karst or chemlecal suffosgion.
and {¢) ' swaiping. _ i .
— » . . - 5 -
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Endogenous processes, which delong entirely to tae group of intrazonal
and agonal, include two varieties of phencmana.

- - . 50X1-HUME

L

Ome 18 connected with tectenic procesees, to which belong: (a) phenomens
of epeirogenesis, end (b) mountain preasure. Both phencmena ars ‘comnocted
vith temoions in the crust produced by static and kinetic forces detormined by
the weight of rock end by tectonic temslona. - ’

<

et e gt s e

The second veriety of phenomena i connected-with the phyeics of the
. earth, end delongs to the group of geophysical phemomena. To thie we must
; vefer: {a) selemic phonamena, and (b) phenomena of geothermics.

: . Finally,.the last group of endolithogenous procesges 4ncludes both zonal
! : and azongl procesges.

The first category includes: (a) follation end exfoliaticm of rocks, end
! (b) smge in loesa-like rocke. The sppesrance of both those phenomens ig sub-
Joct to climatic zonallly.

' The second category of endolithogenoua‘ yrocessos, in whick zomality of ~

appearance could not be discovored, represents a ratbor vide group of phencmens
vhieh are pot oxhaugted by the adduced list.

7o them belong: ). quicksends, (.‘b) einking of rocke and thelr defor-
‘ netion, {6} swelling of rocke duo to unloading, {4) frecturing of rocks
; {from excgencue fut-rs), (¢) mage in lavan, (f) ehrinkege, end othera.

ot 5 If by the above enuperction wo satablish lave for the sppesrance of
‘ ; various categoxies of processes by area, then it la alsc necossary to aote
) : enother law. It consists of the definite comjunctica of these processss, taelr
irterpretations, and their intordependency. Under natural conditions they ars
extremely complicated, and as yet they have by no meapa been completely explainod.

Such is the idea of a cluéiﬁcatien of various physical geogrophical
processes having practical importance. (Rusbien editor's note: Claseification
tadle s not printed far techmical reaseus.) ,

. . In pregenting it, we were guided first of all by the desire to bring

B - into a certain clarity and system all thope manifold phenomena vhich the o B
. S enginaer-geclogist and the gecmorpheloglst must encounter in practical L .

: “ work; & eystem which would facilitate the understanding of the laws of the c : A

extension and interrelations of the variou: processes, and would give initial

directions in the vays and methods of atudy of all these phenomena. (38 cencot

hely noting owr indobtednesa to A. Ye. Fersaen in our examination of to

adove questioms. "In our age of the accumulation of a tramendous emouat of

) : - dsariptive, observational, experimentsl, and analytical material, it 1s -

" inposusidle to work without e generalizing working hypothesis...” (1940).

S £ . The attempt to &evise o oysten for physical geographicel phenomena huving
engineering importance, end to take notoe of the general rulee of their mani-
fentation and interrelations, is surcly not free of defacts; 1t represents auch

G ) & working hypotbeais. It 1o hoped that th's hypotihesie will be widely used

§ R in dividing "enginsering geology" and "upplied geamoryhology” into their prox:x

' ’ i - subdivizions. o S -

g

T

i1

Exanining the given classification of physical goographical procegsos : "
having englneering impartance, we must arrive at e nunber of gunsral conclusicne.

.b-

. -
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The rathor dotailed enumeration of physical geographicel processes wkich we
have given shows, firat of all, that the investigator occupied with this

. yroblem must be thoroughly acquainted with the rroblems of dynemic geology. . =~ .
and geamorphology, and must be sble to give a definition for the various S
proceapes. One may subscribe completely to the words of Saverenskiy {1944),
that "dynamic geology is the foundation on which engineering gsology is built.”
In sll probability, in engineering geology, problems to which iittle or no
atteation ves pald previously muet be coneidored. Such problems include
phencmena of avalanches, fluvial ice, enovdrifis, phonomena of drifting end
goattering, crosion of slopss, silting of reservoirs, phenomena of geother-
nica, epeirogenic movements of the crust, phenomena of folimtion end exfolia~

tion, phenomens of ftactwing ed' rocks, segs in lavas, phenomena of shrinkage,

od a few others.

The irreguler distribduticn in space and the diverse conjunction of tho
phyalcal geographicel processes enumerated inTable ) cause one to coneider englneer-
ing-geological provlems in a geographicel and regional cross seciion, with a
cansideration of climatic and geotectonic zoralily. BSuch an approach permite
‘e to reach a more correct eraluation of phenomsie having engineering impor
‘tance) to concentrate ono’s attention on those processes which are of prime
importancs for a given climatic and oropgrephical zone; and carrectly to choc
and apply methods of work and investigeticns.

The exsmination of the mrocessen and tholr interrelations, in particuler,
tho rolo of the activity of man in thoir manifestation, again ralses the
problan of the sarrectness and necesoity of the isolation of engineerimg-
geological mrocenses, and the definitiom of the problems of engineering geolog,y
88 a scisnce ag notod by G. N, Esmenglkiy {1926).

mmmg'kblol,mmneethatama,)orityotthauoceeseemteract;
gth one another, and are manifested in camplicated combinations and mtorconnec- S
omse | el

The technical activity of man, vhich causes the disruption of natural com- .
ditions, influences the courss of the majority of natural processes to & grseater
o lousor deyres. Indeed, 1t would be AZfficault to name en engincoring process
vhich wonld not kave enalogies among natural processes. Thus, the influence of
man consists of the modification of the natural conditions of a locelity, and ) e
the modification of the conditicma of appearance of natural processes wkich .are '\ &' i.ii’
oithoraotincrdﬂne

It pecms to us that to lay down a boundary in nature bstwoen rmgmeerine
geological and natural physical geographical procssses is noi omly difficult but )
sbsolntely imposaible. We have a complex of factors, which determinos the compli-"
cated oourse of the process, and the activiiy of mon resulte in chenging scmo of
them. If the process develops sgain, the canplox of factars detormining it has
already taken place in nature; dbut thoir conbination was such that it d4d not appoar
in the giveu place. The establishment of onginecring projecta changes these
oxrrelations, and thes proucess begine to appear. But how 1e it to be dietingutsited
from a natursl phenomenon of the same crder? Evidently not qualitatively; the
d1stinctions can oaly be quantitative. They ore the sems natural mrocosass.

That 19 why it geems to us that the term, “englnearing-geological processes,”
must do approacked in e critical mamner. . . . . e o

Vithin the quoted list there is a sscond group of physical geographical
yrocesses with whoge origin the engineering ectivity of man is not coansoted, but
vhich do concern men in @0 far as the consequences of tha sbove-montioned phencmens
affect: man: These are tho phencmena vhich must be taker into cunuideration in the
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bullding and oporation of structwros because their manifestation may be herm-
fully reflecied on the structurea, but which are not produced themsolves Ly
the consiruciion. To these belong snoudrifts, avalanches, £lood waters which

- erode land or denuded hills, sciemic phencmena, ond. others. . They likewise,
st all be studied by the engineering-geologist. )

ﬂ .

A groat role in the study of physiecal goographical processes is sssigned
o the gecmorphologist. More than ~ico, I have hed occasion to emphasize that
in same of their works the engineering-geologist and the gecmorphologiet are
pureuing the ssme problems (the study of processes, the demomgtration of the
dependence batwsen the soparate elsments determining them, etc.). They use on
the one hand, complotely different, snd on the other band, ratker oimilar
wothods of work (X. I. Nikolsyev, 1936, 1937). : )

Unfortunately, hovever, a groat gulf must be noted even now between tho
works of the enginsering-geologist and the goomorphologist. Both parties
are, without license, negligent in using the results of the observations, experi-
msute, etc., which each produces. 4Ard now it 1o appropriate to recall ané
repeat vhat was said nore than 10 years ego: ’

"Furthér work of the geomorphologist and the angircaring-geologlst mmst
woseed In closs contact. The foarmer will aid In formulating the prublem imore
troedly, will comnect the phencmemon being etudfed with a number of gencral.
yroblems, and will cbtain for their solution such fasts, methode, ste., which
are mimown to the latter. :

"Ihe engineering-geologist ususlly shung theory. Ho formulates a roblom
definitely and precisely in connection with thoge practical purposce which -
face him; dut in o majority of ceses ho eolvea them unilsterally and narroviy,
In solving the formulated problems, howover, he frequently uecs mothods which..
are completely unknown to the geamorphologiat, or in which the latter ie little
versed. : k R PR

"The most of?ectivo trestment of the iroblem concorning the study of the
processes and their influsnce on projected coustruction seems possible to ms .
only tinough the closs cvoperative efforta of epccialists in these two dls- '
cipiines, which at firast glance have nothing in cammon.” ] .

Applied, and engineering geumoiphology must be the connccting link betwoen N
mgix)wqring geology end gecacrphology {(Ye. 'P. Kenovalov, 19413 P. H. Panyuliov,
1957). B R A e

The prodblems may bo summarized as foiiw‘e:

1. The study of tho conditions under which phycical geographical processss ..
appecr and the separate factars dotermining them; tho applicatiun of a qv wmnti.
tative evaluation using plyaical dimensions (gram, cemtimeter, mocond), theoreby '
revoaling the relative importance of tho eeparats factars determiniug tho ;
procesa. - . . . . .

2. The study of the physical geographical processes vhich appear at o
glven time in the rogicn being otudied, and their historical development.

3. The forecast of the rhyeical geographical phemomena vwhick may cxert
an influence en the construction of an engirecring projoct -or on 1its uso:

b. Ap examination of engineering-geological processes in o godgraphicel
cross section vith a clarification of the role of regional factors in their
ranifestation.

The solution of the given problems requiros a iknowledge not only nf
special goomorphological and geographical methods, but also of the epecific
mothods of hietarical geology and enginsering goology. The goamorphnloglst
must be versid in thege rethods.

-8 .
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EHe will profit partioularly from experiments, which will pormit hin to

3 ‘o._‘ _ o . £ peocsed from a qualitstive deoeription of physlcal goographical procosmos o'
. ' & quantitative evaluation of them,

Tio nscepsity for taking into considerstion all the diversity of physicai
- geegraphical processes, however, is not equal for all forms of congtzuction.
Bach form of construction--for example, the building of roads, dems, reservoirs, :
canalae, tridges, etec.--requires ths consideration of an shsolutoly definito :
ccazplex of physical geographical processes which nay be commected with it elther i
anacsusacreaareault,mduhichmay;nteraotinamvaywothsx‘mthtm '
engineering rroject. -

In Tedlo 1 (appendod) an enumsration of rhysical geographical phenomara
having engineering impartance s 1n accordence with the claasiffcation of natursl
processes vhich we proposed ecarlier ia glven. They erc distributed acerding
™ type of comptruction (industrial and clvic, roads, damo and roecrvoirg,’
canals, ports, bridges, tumelo and subvaya, militery~-engineering, eni egri-
ocultral improvemsant).

. It is not difflenit to ces that tuis coaplex of trocesses which must be
taloan into consideretion i9 cherply diversified. Table 2 (appendod) makss it
pousible to svaluate actuslly, although relatively, the mocessity of cousidering
Phyeical geographical mrocesses in the surveying and cangtructica of buildings.
In 1t we have tried to show the quantity of the verious phencmena commscted with
varionn groupe of processes which must be hooded; they are expressed quentita-
t176ly and in percantages. ' )

The quantity of various phenomena must decreass even mare 1f we tako iato <
consideration sonality in the menifestation of thsse procesees. Knowing the ‘
olimatic zome where ome or another form of construction is located, it 3o . .-
posaible to foreses quite wocisely the couplox of phencmens which may be en-.
counterad by the geologist; end gtarting from thias, to plan a method of wark
and investigation of them. : .

' 'mm, & geographical apiroech 1s necessary for ths solution of tho variona o :
ginsering-geological rroblems. o :

i
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